Electrophoretically deposited mesoporous magnesium silicate with ordered nanopores as an antibiotic-loaded coating on surface-modified titanium.
Infection is quite usual for implants after surgery and a systemic administration of antibiotics causes problems before the eradication of bacteria. Localized drug delivery from implants is an effective way by which the mentioned target can be met. In the current work, ordered mesoporous magnesium silicate (OMMS) is coated on plasma electrolytic oxidation (PEO)-modified titanium (Ti) substrate through electrophoretic deposition (EPD) and rifampin as an antibiotic is loaded on OMMS coating to be applied as an antibacterial coating. The immersion test into simulated body fluid and also potentiodynamic polarization assay are adopted to assess the in vitro bioactivity up to 7 days and corrosion resistance of the specimens, respectively. The double surface coatings of PEO and EPD are achieved on Ti substrate and the thickness for each one is found to be 4 and 25 μm, respectively. Regarding to drug delivery capability of OMMS as the EPD coating, the loading capacity is 25% and release trend sustains up to 96 h. The antibacterial activity and also cell viability of OMMS coating are significantly increased with rifampin loading. The results of our study exhibit that OMMS as a multifunctional coating deposited on the PEO-modified Ti substrate improves corrosion resistance, in vitro bioactivity, alkaline phosphatase activity, and mineralization of the substrate. Moreover, rifampin-loaded OMMS coating is not only able to prevent infection, but it also increases the osteogenesis cells viability. Therefore, rifampin-loaded OMMS coating on Ti is potentially regarded appropriate for orthopedic applications.